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use in that it provides with little trouble a series of fractures representing the effect of overheating. These may be preserved in a small glass-topped box, such as is used by entomologists, and serve a very useful purpose as standards for comparison with the fracture of defective tools. In this way the hardener may convince himself of many unsuspected cases of overheating, although it should at the same time be remembered that the degree of granulation in a fracture depends not alone on the temperature, but also on the length of time during which the steel was exposed to it.
A modification of the Metcalf test has been described ALLING'S by George W. Ailing. It is not as easily carried out as TEST' the Metcalf test, but it is in some ways more instructive. Place the steel (a piece about 4" x ij" square is a convenient size) in the jaws of a milling machine, in such a position that the saw of the machine will cut nearly quarter through at one end, and about three-quarters through at the other. Then round the corners of the groove, and cut out the bottom to a " V " shape. Now submit the piece to a tapering heat, as in the Metcalf test, taking care that the overheating is done on the end least penetrated by the saw, and, after quenching, wipe perfectly dry. If a wedge is now placed in the groove, and bears on its edge the whole of its length, the two halves can be forced apart by a few smart blows, exposing a fracture, showing the effect of the varying temperatures to which the steel has been heated. A photo of pieces of steel prepared and fractured in this way is reproduced in Fig. 50.
In the absence of any special means of determining and JUDGING controlling the correct hardening heat, the most uniformly TEMPKRA-reliable practice is to keep handy a few half-inch bars of the steel being used, and by trial with these to fix afresh in the mind the required shade of redness as often as the   conditions   affecting   colour   may   change.    After quenching the bars are tested with./a file and fractured with a hand hammer on the anvil. \ The method at best is only a makeshift, but if the mdm using it possesses patience and the faculty of observation, together with a to a temperature not more than aer temperatures.                                                        ;
